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Abstract 
This paper presents the results of the stakeholder analysis and questionnaire survey performed for energy business and service 
related actors. The stakeholder analysis describes the main stakeholders and roles in energy business. The questionnaire survey 
was done for main stakeholders, e.g. end users and service providers. The main research questions were to identify market needs 
and existing and new business models in area of district level energy services. The questionnaire study was finding out, what 
kind of new services are needed by the end users now and in the future, what kind of services are expected from service 
providers, what kind of services are offered by service providers and what kind of new services they are willing to offer in the 
future. These results will be used as basis for development of new business and services. 
The respondents are willing to have smart energy meters and adjust energy consumption according to the data shown by the 
smart meters, but the system should be paid back by savings in less than 5 years. It is important that the energy is produced in 
‘green’ way by renewables, but the extra costs of energy should be less than 10 %. 
The respondents evaluated that the biggest barriers in implementing smart energy districts in Europe are reluctance of the 
present players in energy business to change conventional business models and lack of experience and knowledge of smart 
systems. The solutions to these barriers are regulations encouraging investments and new financing models. It is assumed that 
smart grids are contributing to maximise energy efficiency and reducing environmental impact of energy usage because they can 
integrate multiple energy sources. The service providers would like to sell energy efficiency services controlling services for the 
energy consumption and costs; and bundled energy services. 
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1. Introduction 
This paper presents the results of the stakeholder analysis and questionnaire survey performed for energy business 
and service related actors for smart energy and Energy Hub (eHub) systems. Renewable energy based smart district 
energy systems are called in eHUB research project [1] as the Energy Hub systems. According to the definition used 
in the project [1] “An Energy Hub is a physical cross point, similar to an energy station, in which energy and 
information streams are coordinated, and where different forms of energy (heat, electricity, chemical, biological) are 
converted between each other or stored for later use”. It is a mechanism for optimized energy and information supply 
exchange that integrates via various energy networks its members (households, renewable energy plants, offices, and 
businesses). These members can be both energy consumers and producers. [1] 
The eHUB research project had work package providing the basic business information to define alternative 
energy service concepts and their business models as well as the ICT solution supporting their implementation. The 
work was organized in the following tasks: 
x State-of-the-art (STA) of market needs, business models and stakeholders in energy networks  
x Financial support for energy efficient districts 
x New business models and 
x Implementation of business strategies in demonstrations and feasibility studies 
The aim of subtask STA was to describe the market needs and business models (concept, content, earning logics, 
financing models and risk management) in the area of district level energy services. Also the overview of barriers 
and incentives for district energy concepts were studied. In later subtasks the possibilities for new ways of making 
business and offering energy services were studied and some of proposed models were studied by five case studies 
(Tweewaters, Dalian, Freiburg, Bergamo and Amsterdam).  The state-of-the-art analysis was done in first phase by 
literature reviews and questionnaires and in later phase by interviews. The aim of the questionnaire survey was to 
identify market needs and existing and new business models in the area of district level energy services. From the 
market needs, the questionnaire aimed to study the needs of new business and services and the willingness of 
consumers to buy the new services. The questionnaire also studied the service providers’ willingness to offer smart 
energy related services, as well as the respondents’ view of the business potential around them.    
The stakeholder analysis was performed to identify the key stakeholders in energy business both from the client 
side (end user) and the service provider side. Authorities were also identified as important stakeholder in energy 
business through policies and regulations.  
The questionnaire study was paving the way to the later task of the project, which are developing new business and 
service models for eHub systems [2]. 
2. Methodology 
The questionnaire survey was targeted for main stakeholders, e.g. end users and service providers. Five main 
stakeholder groups were identified as the target group for the questionnaire: private persons as end user, company as 
end user, service provider, land area or real estate developer and public authority or policy maker. Separate actors 
within these main groups are presented in Figure 1. Figure 1 also presents the number of answers received for the 
questionnaire per a certain stakeholder group. The group of “Others” includes persons such as experts and 
accredited energy auditors, who did not fit the predefined stakeholder groups. 
The web questionnaire was performed in partner countries during May-June 2012. The questionnaire was 
translated to 6 languages (NL, IT, BE, PL, ES, FI) in addition to the English version. The delivery of the 
questionnaire link with forewords was done by the eHUB project partners in each country. 
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Fig. 1. Stakeholder grouping and numbers of questionnaire answers from each group 
 
Two versions of the questionnaire were developed, to focus the range of questions according to the stakeholder 
group the respondent belongs. 
 
The main research questions for the questionnaire study were 
x What kind of new services are needed by the end users now and in the future?  What kind of services are 
expected from service providers?  
x What kind of services are offered by service providers and what kind of new services they are willing to 
offer in the future? 
x How much the extra costs for the energy services could be and what is the willingness to pay extra for 
green energy or locally produced energy?  What is the willingness of the end users to buy and produce 
green energy by local solutions? 
x What are the most important targeted benefits of using renewable energy ? 
x What is the end users attitude towards the smart energy, e.g. smart metering and smart energy management 
systems? 
x What are the targeted benefits of smart energy systems? 
x What are the possible barriers and solutions to remove these barriers for smart energy solution? 
The first set of questions was focused for the end users. The questions in this question set were formulated to 
gather information about the current services used by the end users, their willingness to invest in renewable energy 
technology and willingness to use smart energy services in order to decrease their costs of energy. 
The formulation and distribution of the questionnaire was done with an internet based questionnaire tool. The 
questionnaire was translated in seven languages and distributed by the project consortium partners in seven 
countries.   
3. Results 
A total of 933 answers were received to the questionnaire. Approximately 900 of all the received answers were 
received from three countries: Italy, Belgium and Finland. Each stakeholder group was represented among the 
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54   Mikko Virtanen et al. /  Energy Procedia  58 ( 2014 )  51 – 57 
answers. Majority of the answers was received from the end user group, with respondents being private persons as 
end users, as presented in Figure 2.  
 
Fig. 2. Stakeholder groups answering to the questionnaire 
 
Over 20 % of the respondents (end users) already produce energy by renewables and over 80 % would be ready 
to do so in the future in order to reduce their energy bills. It is also important for the respondents that the energy is 
produced in ‘green’ way from renewables, but the extra costs of energy should be less than 10 %. Out of the 638 end 
user respondents, over 65 % would be interested to join buying pools and over 30 % both demand side management 
pools and producers’ pools as presented in Figure 3. 
 
 
Fig. 3. Interests to different service models 
The respondents are willing to have smart energy meters and adjust energy consumption according to the data 
shown by the smart meters, but the system should be paid back by savings in less than 5 years. The respondents are 
also willing to use smart energy services that would automatically minimize the energy consumption of their homes.  
The end-user respondents were asked what type of value added services they would like to buy. According to the 
results, the end-users are most interested in buying bundled energy services. Also energy usage information and free 
energy service concept (ESCO) audits are in the interest of the end-user group. 
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Fig. 4. Interests to different service models 
Also of interest were the answers of the non-end user stakeholder groups to the question what kind of services 
they would like to sell, illustrated in Figure 5. The most popular alternative was energy efficiency services (ESCO), 
but bundled energy services and services regarding energy consumption controlling were also seen as interesting 
services.  
 
 
Fig. 5. Responses to the question on services, which the respondents would be willing to sell. 
According to the results of the questionnaire, bundled energy services and ESCO related services seem as the 
most potential new services as they are in the interest of service provider side to sell and the end-user side to buy. 
 
 Figure 6 shows, that the respondents evaluated that the biggest barriers in implementing smart energy districts in 
Europe are reluctance of the present players in energy business to change conventional business models and lack of 
experience and knowledge of smart systems.  
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Fig. 6. Barriers of implementing smart energy systems at the district level 
According to the respondents, the solutions to these barriers could be regulations encouraging investments and 
new financing models. It is assumed that smart grids are contributing to maximise energy efficiency and reducing 
environmental impact of energy usage because they can integrate multiple energy sources. 
The service providers would like to sell energy efficiency services, services controlling the energy consumption 
and costs and bundled energy services. 
5. Conclusions and discussion 
The results of the questionnaire suggest that there is growing interest in smart energy systems and services on 
both end user and service provider stakeholder groups. However, there was no clear opinion among the respondents 
on how the investment costs of such systems should be covered. Energy suppliers and distribution system operators 
were seen as a convenient investor, but also the role of public sector was raised. One way to distribute the costs 
among the stakeholders could be cost-benefit based method, where the share of costs for certain stakeholder would 
depend on the estimated benefits for the stakeholder.  
The respondents evaluated that the biggest barriers in implementing smart energy districts in Europe are 
reluctance of the present players in energy business to change conventional business models and lack of experience 
and knowledge of smart systems.  There is need for development of new business and service models fulfilling the 
needs of stakeholders of district energy markets. 
The respondents are willing to have smart energy meters and adjust energy consumption according to the data 
shown by the smart meters, but the system should be paid back by savings in less than 5 years. It is important that 
the energy is produced in ‘green’ way by renewables, but the extra costs of energy should be less than 10 %. The 
most potential future service created through smart energy solutions is, according to the questionnaire, bundled 
energy services. Services regarding the demand side management and controlling of energy costs are seen as 
interesting new services.  
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